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INTRODUCTION
Regenerative medicine and surgery are rapidly 

advancing fields, with exosomes emerging as a promising 
therapeutic approach. The number of publications on 
exosomes has skyrocketed from 117 in 2005 to more than 
32,000 by April 2024, and the volume of the exosome mar-
ket will reach nearly $9 trillion by 2030.1 However, regu-
latory approval and standardized protocols for exosome 
therapies are still lacking.

Exosomes are complex nanovesicles that are continu-
ously released by cells into the extracellular environment.2 
With a diameter of about 40–100 nm (Fig. 1), they contain 
various biomolecules that interact dynamically with the 
extracellular matrix (ECM).3,4 They can be detached in 
all body fluids, and they express characteristics of the cell 
from which they were released, functioning as paracrine 
molecules. There is a strict relation between the ECM and 
exosomes.3–5 The ECM is a complex and dynamic entity 
that supports and interacts with cells in tissue to regulate 
cell proliferation, survival, differentiation, and migration 
(Fig. 2).4 Exosome products from allogeneic, animal, and 
plant sources are available on the market. A key challenge 
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that the number of exosomes is not affected by the combination.
Conclusions: This study introduces two novel concepts previously unknown in the 
literature, “deparenchymization” and “autologization,” representing an innova-
tive approach in plastic surgery and regenerative medicine. Our novel approach 
enriches regenerative cells while preserving critical ECM signals, overcoming the 
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is controlling the effects of nonautologous exosomes. In 
their study, which presented a combination of ECM and 
exosomes in pulmonary fibrosis, Yu et al4 concluded that 
ECM biomaterial can entrap and enrich exosomes and 
provide an appropriate environment for exosomes to 
maintain stability and function. However, obtaining the 
ECM in practice is a complicated process. All tissues con-
sist of parenchymal and stromal cells. Eliminating paren-
chymal cells without damaging other elements leaves the 
stromal cells and ECM.5 Deparenchymization of internal 
fat tissue can be achieved with ultrasharp blade systems.

We hypothesized that combining allogeneic or xenoge-
neic exosomes with an individual’s own deparenchymized 
adipose tissue (DPAT) could enable “autologization” and 
provide better control over their effects (Fig. 3). This 
study aims to provide the rationale and proof of concept 
for this novel approach. As an innovative approach in plas-
tic surgery, applying allogeneic or xenogeneic exosomes 
with autologous ECM may allow personalized regulation 
of these products. However, extensive laboratory stud-
ies, preclinical testing, and clinical trials are needed to 
validate this hypothesis. This study aims to provide the 
rationale and a guide for future research exploring the 
autologization of exosome applications using DPAT ECM.

MATERIALS AND METHODS
To create an autologous DPAT for autologization of 

exosomes, we developed a method to selectively remove 
parenchymal adipocytes while preserving the native ECM 
and stromal cells. For this purpose, we used the tech-
nique defined by Copcu and Oztan,6 in which the fat tis-
sue is cut with ultrasharp blades, which is called adinizing 
(Adinizer; BSL, Inc, South Korea). However, unlike the 
original technique, we used only three-blade systems with 
different diameters: 1200, 400, and 35 µm. Under local 
anesthesia, 20 mL of adipose tissue was harvested and cen-
trifuged at 500 g for 1 minute. For deparenchymization, 

the adipose tissue was mechanically disrupted using pro-
gressively smaller ultrasharp blades (1200, 400, and 35 
μm) to selectively remove the parenchymal adipocyte cells 
while preserving the ECM and stromal cells. This DPAT 
was recentrifuged to remove triglycerides. This is the first 
time that the DPAT method has been described in the 
literature. The fat tissue was cut with relatively smaller 
diameter blades (35 μm) than the smallest accepted size 
of the adipocytes (40 μm), all parenchymal cells in the 
tissue were destroyed, and the final centrifugation was 
performed with the aim of ensuring that only ECM and 
stromal cells remained in the medium.

Allogeneic exosomes (Rejabeau Exo 100%; Triacle, 
Inc, South Korea) were combined with the DPAT to cre-
ate an “autologized” exosome–ECM product. We called 
this technique autologization (Fig. 4: infographic). We 
applied the autologized exosome for aesthetic and thera-
peutic purposes in plastic surgery. [See Video 1 (online), 
which displays the deparenchymization of adipose 

Takeaways
Question: Is it possible to control the effects of ready-to-
use allogeneic and xenogeneic exosomes and make them 
autologous?

Findings: In this study, as an innovation and new idea, the 
hypothesis that deparenchymized extracellular matrix 
(ECM) can be made from fat tissue using ultrasharp 
blades and that this can be used for autologization of exo-
somes is presented. These complementary concepts of 
deparenchymization and autologization represent a para-
digm shift in leveraging the synergistic roles of exosomes 
and ECM for advanced regenerative therapies.

Meaning: Further tests and preclinical and clinical trials 
are needed to prove this hypothesis. However, it may be 
a guide for exosome treatments that are so widely and 
uncontrolledly used.

Fig. 1. Schematic view and explanations of exosomes. (This figure was created using chat gPT 4.0 ai by 
entering literature information about the exosome.)
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tissue using ultrasharp blades (Adinizer) and exosome 
autologization.]

To evaluate DPAT, histopathologic examination was 
performed using hematoxylin–eosin (H&E) and Masson 
trichrome staining. Exosome counts and evaluations 
were conducted before and after the procedure with the 
Nanosight device.

RESULTS
It has been shown with two different staining tech-

niques that even after 1200- and 400-µm adinizing proce-
dures, adipocytes are still intact, but when a 35-µm blade 
is used, parenchymal cells are completely eliminated and 
the ECM structure is preserved. [See figure, Supplemental 

Digital Content 1, which displays the histopathologic anal-
ysis with H&E and Masson trichrome staining. A, H&E 
staining of adipose tissue after 1200- and 400-µm blades. 
Parenchymal cells (adipocytes) were still intact (200× mag-
nification). B, Masson trichrome staining of adipose tissue 
after 1200- and 400-µm blades. Parenchymal cells (adipo-
cytes) were still intact (200× magnification). C, H&E stain-
ing of adipose tissue after 1200-, 400-, and 35-µm blades. 
All parenchymal cells (adipocytes) were eliminated 
(deparenchymized), and there were only ECM (200× mag-
nification). D, Masson trichrome staining of adipose tissue 
after 1200-, 400-, and 35-µm blades. All parenchymal cells 
(adipocytes) were eliminated (deparenchymized), and 
there were only ECM (200× magnification). http://links.
lww.com/PRSGO/D349.]

Fig. 2. Schematic view and explanations of deparenchymized ecM. (This figure was created using chat 
gPT 4.0 ai by entering literature information about the ecM.)

Fig. 3. Schematic view of autologization with advantages. (This figure was created using chat gPT 4.0 
ai by entering literature information about the autologization of exosome.)

http://links.lww.com/PRSGO/D349
http://links.lww.com/PRSGO/D349
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Exosome counts and evaluations made with the 
Nanosight device are presented in Figure 5. [See Video 
2 (online), which displays visualization of exosomes on 
Nanosight device.]

DISCUSSION
Regenerative applications have become very impor-

tant in all medical branches. The reasons for this are the 
changing world order and the impact of Industry 5.0. Just 
as there is a transition from fossil energy to renewable 
energy in the energy sector, or from fast food to healthy 
eating choices in the food sector, there is also a transi-
tion from pharmaceutical to cell-ceutical applications in 
medicine. The reflections of the Industry 5.0 revolution 
in medicine are the “personalization and customization” 
approaches and the rapid introduction of regenerative 
practices into our routine.7

At the same time, providing a solution to clinical situa-
tions that are impossible or very difficult to treat has made 
regenerative applications much more popular. Although 
the beginnings of these applications date back to ancient 
times, among all regenerative applications, the explosive 
interest in exosomes has been in recent years. Although 
there were 117 publications on exosomes in PubMed in 
2005, this number was 32,665 at the end of May 2024. This 
has the same effect not only in the scientific sense but also 
in the market sense. Globally, there are at least 204 clinical 

trials focusing on exosome-related studies. Of these, 114 tri-
als are evaluating exosome-based therapeutics, and 74 trials 
are testing exosome-based diagnostic tests. Currently, 93 of 
the exosome trials (45%) are observational studies and 111 
of them (55%) are interventional studies.1

Exosomes are nanovesicles that transport bioactive mol-
ecules to regulate cell behavior and ECM remodeling.2–5 
However, current exosome products lack ECM, which plays 
a crucial role in modulating their uptake, distribution, and 
signaling effects. The ECM is a complex network of struc-
tural and signaling molecules that control cell fate and tis-
sue repair.4 Incorporating autologous ECM may enhance 
the efficacy and safety of exosome therapies by providing a 
natural delivery vehicle and regulatory microenvironment.

In this study, we introduce two novel concepts 
for the first time in the literature, “deparenchymiza-
tion” and “autologization,” representing an innovative 
approach in plastic surgery and regenerative medicine. 
Deparenchymization refers to the mechanical separa-
tion and selective removal of parenchymal cells from 
tissue using ultrasharp blades while preserving the stro-
mal cell population and native (ECM) architecture.8,9 
This process differs fundamentally from decellulariza-
tion techniques10 that aim to eliminate all cells to reduce 
antigenicity for allogeneic or xenogeneic applications. In 
contrast, deparenchymization enables autologization—
the creation of an autologous regenerative product by 
removing parenchymal cells to control and modulate the 

Fig. 4. infographic of autologization for allogenic and xenogeneic exosomes. (This infographic was cre-
ated using chat gPT 4.0 ai by entering literature information about the autologization procedures.)
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effects of incorporated allogeneic or xenogeneic compo-
nents. By combining exogenous therapeutic agents such 
as exosomes with the patient’s own deparenchymized 
tissues, autologization provides a biomimetic, personal-
ized microenvironment to enhance delivery, bioactiv-
ity, and safety profiles compared with current cell-free 
formulations.

The Adinizer, a patented double-sided ultrasharp 
blade system, has been used in many different stud-
ies in the literature to obtain stromal cells from fat tis-
sue and to apply different sizes to different anatomical 
areas in fat tissue grafts, and successful results have 
been reported.11–19 The process of mechanically obtain-
ing stromal cells using the Adinizer is called mechanical 
stromal cell transfer, whereas the creation of fat tissue 
in different sizes is called adjustable regenerative adi-
pose transfer.6 This approach has enabled the applica-
tion of different protocols for different indications, and 
indication-based protocols have been presented in the 
literature for the first time.20 In this way, it is possible to 
obtain the mechanically obtained product not only in 
solid form but also in liquid form for use in areas such 
as joints, hair, and corpus cavernosum.20 Similarly, it has 
been described for the first time in the literature that 
mechanically obtained stromal cells in three states of 
matter, namely solid, liquid, and gas (aerosol), can be 
applied using the Adinizer,21 and it has been shown that 
it can be especially effective in repairing complications 
of COVID-19 such as lung fibrosis.21–23

In the method called supercharged mechanical stro-
mal cell transfer, which Copcu24 described for the first 
time in the literature in 2021, he first mixed platelet-poor 
plasma, which is considered a waste and contains fibrin, 
with concentrated fat in the platelet-rich plasma process, 
and then adinized this mixture. He applied the final prod-
uct, total stromal cells, by combining it with platelet-rich 
plasma. This approach not only enabled intensive regen-
eration obtained from different sources (fat tissue and 
blood) but also enabled regenerative cells placed in the 
target tissue to adhere to that area and achieve much more 
successful results, thanks to fibrin, a biologic glue. Finally, 
Copcu25 presented a new perspective on obtaining stro-
mal cells obtained from fat tissue in his study published in 
2022. Although previously the generally accepted view was 
that the classification was divided into two as enzyme and 
mechanical methods, a clear classification has been made 
in this publication: parenchymal and stromal cells in adi-
pose tissue are connected to each other very tightly with 
strong bridges and bonds. According to this new classifica-
tion, stromal cells can be obtained by two different meth-
ods from adipose tissue. If the goal is to release these very 
tight bonds and bridges, this is a direct approach and can 
only be done with two separate methods: enzyme or ultra-
sharp blade systems. Either enzyme is used, these bonds 
are dissolved, and stromal cells are released. However, 
using enzymes requires special conditions from regula-
tory authorities (such as current good manufacturing 
practices, current good laboratory practice requirements, 

Fig. 5. evaluation of exosomes using the nanosight nS 300 device. analyses were made by diluting the samples 1:500 with double dis-
tilled water. each sample was measured five consecutive times. a, Before the process. B, after the process. i: concentration graph accord-
ing to exosome diameters of each sample (five separate measurements), ii: concentration chart evaluating exosome diameters combined, 
iii: Density graph according to exosome sizes, and iV: report section where all results are shown.
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and special permits), but more importantly, when enzymes 
are used, the fat tissue in the final product is considered 
dirty and must be disposed of. More importantly than all 
these restrictions, the enzyme not only dissolves bonds and 
bridges but also dissolves and damages ECM that must exist 
for regenerative applications and that we must preserve. 
The second direct method is the use of the Adinizer, that 
is, double-sided ultrasharp blades. In this method, both a 
higher number of stromal cells and cytokines are obtained, 
and the ECM is completely preserved. In addition, the fat 
in the final product is still intact and can be used success-
fully as a fat graft. Indirect methods are methods in which 
parenchymal tissue is eliminated and the proportion of 
stromal cells is relatively increased. These are microfrag-
mentation and emulsification methods. In these methods, 
because the blunt pressure is high during the process, 
cells are damaged, and not only is the number of cells low 
but also their viability is very low.25 As a result, it has been 
proven that the most successful approach to obtaining stro-
mal cells from fat tissue is the use of ultrasharp blade sys-
tems. The Adinizer’s successful clinical results in aesthetic 
and reconstructive surgery and orthopedic applications 
are also presented in detail in the literature.6,11,12,19

The use of exosomes with biologic scaffolds is very 
popular and has been used for many indications in the 
literature.26 ECM is an ideal bioscaffold, and the use of 
ECM with exosomes has been successfully demonstrated 
in a pulmonary fibrosis model.4

Based on the referenced sources, the potential ben-
efits of combining exosomes with DPAT ECM for “autolo-
gization” include the following:

 1. The ECM can regulate the secretion and uptake of 
exosomes, providing a controlled microenvironment 
for their delivery and function.4 Autologous ECM 
may enhance the targeting and efficacy of exosome 
therapies.5

 2. Exosomal cargo can modulate ECM remodeling and 
signaling pathways involved in tissue homeostasis and 
regeneration. Incorporating exosomes into an ECM 
scaffold could harness these effects for therapeutic 
applications.4

 3. The ECM provides an ideal biomaterial to mimic the 
native cellular microenvironment, with favorable prop-
erties, such as biocompatibility, degradability, and con-
trollability.3 An autologous ECM carrier may improve 
the stability and bioactivity of exosome treatments.

 4. DPAT offers a rich source of ECM and regenerative stro-
mal cells while eliminating adipocytes. This could yield 
an optimized autologous matrix for exosome delivery 
without the limitations of current isolation methods.

 5. Combining exosomes with ECM may overcome chal-
lenges such as low production efficiency and the difficulty 
of loading and targeting exosomes alone. An ECM–exo-
some construct could enable more precise engineering 
and clinical translation of exosome therapies.

The tissue richest in ECM is adipose tissue,8 but there 
has been no practical method for obtaining the ECM. In 
this study, adipocytes, the parenchymal cells of adipose tis-
sue, were eliminated by the deparenchyma process using 

sharp blades of 1200, 400, and finally, 35 µm, and this pro-
cess was called deparenchymization for the first time in 
the literature. This novel method selectively removes adi-
pocytes while preserving native ECM and stromal cells.8,9 
Prior studies have shown that this yields a rich regenera-
tive matrix with high cell viability. By combining alloge-
neic exosomes with autologous DPAT, we aimed to enable 
greater control over their therapeutic effects. Further 
preclinical and clinical studies are needed to validate this 
autologization approach. Standardized protocols and reg-
ulatory approval pathways for autologized exosome thera-
pies must also be established. Nonetheless, leveraging the 
synergy between exosomes and ECM holds great promise 
for advancing regenerative medicine.

These complementary concepts—deparenchymization 
and autologization—represent a paradigm shift in leverag-
ing the synergistic roles of exosomes and ECM for advanced 
regenerative therapies. Our novel approach enriches the 
regenerative stromal cell vascular fraction while preserv-
ing critical ECM signals, overcoming limitations of existing 
isolation methods. Extensive research is still needed, but 
autologization using DPAT ECM holds great promise for 
translating exosome-based treatments into clinical practice.

Exosomes are cell-free products, and these properties 
provide them with great advantages, especially allogeneity. 
However, it may create the perception of new cells joining 
them through the autologization phenomenon. However, 
this approach is very important; because in this way, the 
autologization process will actually turn the regenerative 
application into an “exosome-rich ECM” application. The 
person’s own ECM will manage the desired regenera-
tion, which would offer the person a great regeneration 
opportunity in a “healing” sense, especially if the exosome 
obtained from cord blood-derived mesenchymal stem cell 
is used. At the same time, this approach may lead to a new 
perspective for exosome applications in medicolegal terms.

In conclusion, autologization using DPAT shows prom-
ise for enhancing the delivery, regulation, and therapeu-
tic potential of exosomes by providing a biomimetic and 
bioactive microenvironment. However, further research is 
needed to develop standardized protocols and to demon-
strate efficacy in preclinical and clinical studies.

H. Eray Copcu, MD
Aesthetic, Plastic and Reconstructive Surgery

G-CAT (Gene, and Tissue) Academy
Folkart Time Ofis 1, Blok

296 Sok no:8 Ofis 602, Istanbul, Turkey
E-mail: ecopcu@gmail.com

DISCLOSURE
The author has no financial interest to declare in relation to 

the content of this article.

REFERENCES
 1. Global Exosome Market – Market Size, Forecast, Trials, and Trends. 

Available at https://bioinformant.com/product/exosome-market-
report/. Published December 2023. Accessed June 12, 2024.

 2. Ku YC, Omer Sulaiman H, Anderson SR, et al. The potential role 
of exosomes in aesthetic plastic surgery: a review of current lit-
erature. Plast Reconstr Surg Glob Open. 2023;11:e5051. 

mailto:ecopcu@gmail.com
https://bioinformant.com/product/exosome-market-report/
https://bioinformant.com/product/exosome-market-report/
https://doi.org/10.1097/GOX.0000000000005051
https://doi.org/10.1097/GOX.0000000000005051
https://doi.org/10.1097/GOX.0000000000005051


 Copcu • Autologization of Exosomes and Deparenchymization

7

 3. Karampoga A, Tzaferi K, Koutsakis C, et al. Exosomes and the 
extracellular matrix: a dynamic interplay in cancer progression. 
Int J Dev Biol. 2022;66:97–102. 

 4. Yu Y, Liu X, Zhao Z, et al. The extracellular matrix enriched with 
exosomes for the treatment on pulmonary fibrosis in mice. Front 
Pharmacol. 2021;12:747223. 

 5. Wang Y, Wang J, Liu C, et al. Injectable de-cellularized extra-
cellular matrix hydrogel loaded with exosomes encapsulating 
curcumin for prevention of cardiac fibrosis after myocardial 
infarction. J Mater Sci Technol. 2023;167:50–58. 

 6. Copcu HE, Oztan S. New mechanical fat separation technique: 
adjustable regenerative adipose-tissue transfer (ARAT) and 
mechanical stromal cell transfer (MEST). Aesthet Surg J Open 
Forum. 2020;2:ojaa035. 

 7. Jeyaraman M, Nallakumarasamy A, Jeyaraman N. Industry 5.0 in 
orthopaedics. Indian J Orthop. 2022;56:1694–1702. 

 8. Sawai S, Sowa Y, Kishida T, et al. Micronized cellular adipose 
matrix promotes the therapeutic effect of an artificial nerve 
conduit in peripheral nerve gap injury. Plast Reconstr Surg. 
2023;151:959e–969e. 

 9. Li Q, Zhao F, Li Z, et al. Autologous fractionated adipose tissue 
as a natural biomaterial and novel one-step stem cell therapy for 
repairing articular cartilage defects. Front Cell Dev Biol. 2020;8:694. 

 10. Song M, Liu Y, Hui L. Preparation and characterization of acel-
lular adipose tissue matrix using a combination of physical and 
chemical treatments. Mol Med Rep. 2018;17:138–146. 

 11. Cihantimur B, Aglamis O, Ozsular Y. 360 genital fat transfer. 
Aesthetic Plast Surg. 2021;45:2996–3002. 

 12. Rodriguez-Unda NA, Novak MD, Rohrich RJ. Techniques in 
facial fat grafting: optimal results based on the science of facial 
aging. Plast Reconstr Surg. 2023;152:1040e–1043e. 

 13. You X, Gao J, Yao Y. Advanced methods to mechanically iso-
late stromal vascular fraction: a concise review. Regen Ther. 
2024;27:120–125. 

 14. Liu P, Gurung B, Afzal I, et al. The composition of cell-based 
therapies obtained from point-of-care devices/systems which 

mechanically dissociate lipoaspirate: a scoping review of the lit-
erature. J Exp Orthop. 2022;9:103. 

 15. Namgoong S, Yoon IJ, Han SK, et al. A pilot study comparing 
a micronized adipose tissue niche versus standard wound care 
for treatment of neuropathic diabetic foot ulcers. J Clin Med. 
2022;11:5887. 

 16. Trivisonno A. Stem cell research, concepts, and emerging tech-
nologies. In: Kalaaji A. eds. Plastic and Aesthetic Regenerative Surgery 
and Fat Grafting. Cham: Springer; 2022. 

 17. Goncharov EN, Koval OA, Nikolaevich Bezuglov E, et al. Stromal 
vascular fraction therapy for knee osteoarthritis: a systematic 
review. Medicina (Kaunas). 2023;59:2090. 

 18. Goncharov EN, Koval OA, Igorevich EI, et al. Analyzing the clini-
cal potential of stromal vascular fraction: a comprehensive litera-
ture review. Medicina (Kaunas). 2024;60:221. 

 19. Vargel I, Tuncel A, Baysal N, et al. Autologous adipose-derived 
tissue stromal vascular fraction (AD-tSVF) for knee osteoarthri-
tis. Int J Mol Sci . 2022;23:13517. 

 20. Copcu HE. Indication-based protocols with different solu-
tions for mechanical stromal-cell transfer. Scars Burn Heal. 
2022;8:20595131211047830. 

 21. Copcu HE. Three states of stromal cells-solid, liquid, and aerosol-
and innovative delivery methods not previously reported. Arch 
Plast Surg. 2021;48:549–552. 

 22. Copcu HE. New normal: two aspects of adipose tissue in COVID-
19-treat and threat? Expert Opin Biol Ther. 2020;20:1283–1292. 

 23. Copcu HE. Potential using of fat-derived stromal cells in the 
treatment of active disease, and also, in both pre- and post- 
periods in COVID-19. Aging Dis. 2020;11:730–736. 

 24. Copcu HE. Supercharged mechanical stromal-cell transfer 
(MEST). Plast Reconstr Surg Glob Open. 2021;9:e3552. 

 25. Copcu HE. A new classification for adipose-derived stromal-cell 
systems. Plast Reconstr Surg Glob Open. 2022;10:e4712. 

 26. Poongodi R, Chen YL, Yang TH, et al. Bio-scaffolds as cell 
or exosome carriers for nerve injury repair. Int J Mol Sci . 
2021;22:13347. 

https://doi.org/10.1387/ijdb.210120nk
https://doi.org/10.1387/ijdb.210120nk
https://doi.org/10.1387/ijdb.210120nk
https://doi.org/10.3389/fphar.2021.747223
https://doi.org/10.3389/fphar.2021.747223
https://doi.org/10.3389/fphar.2021.747223
https://doi.org/10.1016/j.jmst.2023.06.005
https://doi.org/10.1016/j.jmst.2023.06.005
https://doi.org/10.1016/j.jmst.2023.06.005
https://doi.org/10.1016/j.jmst.2023.06.005
https://doi.org/10.1093/asjof/ojaa035
https://doi.org/10.1093/asjof/ojaa035
https://doi.org/10.1093/asjof/ojaa035
https://doi.org/10.1093/asjof/ojaa035
https://doi.org/10.1007/s43465-022-00712-6
https://doi.org/10.1007/s43465-022-00712-6
https://doi.org/10.1097/PRS.0000000000010136
https://doi.org/10.1097/PRS.0000000000010136
https://doi.org/10.1097/PRS.0000000000010136
https://doi.org/10.1097/PRS.0000000000010136
https://doi.org/10.3389/fcell.2020.00694
https://doi.org/10.3389/fcell.2020.00694
https://doi.org/10.3389/fcell.2020.00694
https://doi.org/10.3892/mmr.2017.7857
https://doi.org/10.3892/mmr.2017.7857
https://doi.org/10.3892/mmr.2017.7857
https://doi.org/10.1007/s00266-021-02488-w
https://doi.org/10.1007/s00266-021-02488-w
https://doi.org/10.1097/PRS.0000000000010314
https://doi.org/10.1097/PRS.0000000000010314
https://doi.org/10.1097/PRS.0000000000010314
https://doi.org/10.1016/j.reth.2024.03.020
https://doi.org/10.1016/j.reth.2024.03.020
https://doi.org/10.1016/j.reth.2024.03.020
https://doi.org/10.1186/s40634-022-00537-0
https://doi.org/10.1186/s40634-022-00537-0
https://doi.org/10.1186/s40634-022-00537-0
https://doi.org/10.1186/s40634-022-00537-0
https://doi.org/10.3390/jcm11195887
https://doi.org/10.3390/jcm11195887
https://doi.org/10.3390/jcm11195887
https://doi.org/10.3390/jcm11195887
https://doi.org/10.1007/978-3-030-77455-4_10
https://doi.org/10.1007/978-3-030-77455-4_10
https://doi.org/10.1007/978-3-030-77455-4_10
https://doi.org/10.3390/medicina59122090
https://doi.org/10.3390/medicina59122090
https://doi.org/10.3390/medicina59122090
https://doi.org/10.3390/medicina60020221
https://doi.org/10.3390/medicina60020221
https://doi.org/10.3390/medicina60020221
https://doi.org/10.3390/ijms232113517
https://doi.org/10.3390/ijms232113517
https://doi.org/10.3390/ijms232113517
https://doi.org/10.1177/20595131211047830
https://doi.org/10.1177/20595131211047830
https://doi.org/10.1177/20595131211047830
https://doi.org/10.5999/aps.2021.00311
https://doi.org/10.5999/aps.2021.00311
https://doi.org/10.5999/aps.2021.00311
https://doi.org/10.1080/14712598.2020.1822812
https://doi.org/10.1080/14712598.2020.1822812
https://doi.org/10.14336/AD.2020.0621
https://doi.org/10.14336/AD.2020.0621
https://doi.org/10.14336/AD.2020.0621
https://doi.org/10.1097/GOX.0000000000003552
https://doi.org/10.1097/GOX.0000000000003552
https://doi.org/10.1097/GOX.0000000000004712
https://doi.org/10.1097/GOX.0000000000004712
https://doi.org/10.3390/ijms222413347
https://doi.org/10.3390/ijms222413347
https://doi.org/10.3390/ijms222413347

